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ﺪﻌﺑﻝﻮﺧﺪﻟﺍﺲﻔﻧﻝﻼﺧﺮﻜﺒﻤﻟﺍﺓﺭﺍﺮﻤﻟﺍﻝﺎﺼﺌﺘﺳﺍﺔﻣﻼﺳﺔﺳﺍﺭﺩ:ﺚﺤﺒﻟﺍﻑﺍﺪﻫﺃ
ﻝﺪﻌﻣﻰﻠﻋﺰﻴﻛﺮﺘﻟﺍﻊﻣ،ﺓﺭﺍﺮﻤﻟﺍﻰﺼﺣﻦﻋﺞﺗﺎﻨﻟﺍﻒﻴﻔﺨﻟﺍﺩﺎﺤﻟﺍﺱﺎﻳﺮﻜﻨﺒﻟﺍﺏﺎﻬﺘﻟﺍ
ﻰﻔﺸﺘﺴﻤﻟﺍﻲﻓﺔﻣﺎﻗﻹﺍﺓﺪﻣﻭ،ﺔﻳﻭﺍﺮﻔﺼﻟﺍﺕﺎﺑﺎﺻﻹﺍﻭ،ﺔﺣﻮﺘﻔﻣﺔﺣﺍﺮﺟﻰﻟﺇﻞﻳﻮﺤﺘﻟﺍ
.ﺓﺭﺍﺮﻤﻟﺍﻰﺼﺤﺑﺔﻄﺒﺗﺮﻤﻟﺍﺙﺩﺍﻮﺤﻟﺍﺭﺍﺮﻜﺗﻭ
ﻰﺿﺮﻤﻟﺍﻊﻴﻤﺠﻟﻲﻌﺟﺭﺮﺛﺄﺑﺔﻴﺒﻄﻟﺍﺕﻼﺠﺴﻟﺍﺖﻌﺟﻭﺭﻭﺖﺳﺭُﺩ:ﺚﺤﺒﻟﺍﻕﺮﻃ
ﻲﻓﺓﺭﺍﺮﻤﻟﺍﻰﺼﺣﻦﻋﺞﺗﺎﻨﻟﺍﻒﻴﻔﺨﻟﺍﺩﺎﺤﻟﺍﺱﺎﻳﺮﻜﻨﺒﻟﺍﺏﺎﻬﺘﻟﺍﺺﻴﺨﺸﺘﺑﻦﻴﻣﻮﻨﻤﻟﺍ
ﻦﻴﺑﺎﻣﺓﺮﺘﻔﻟﺍﻲﻓ،ﺔﻳﺩﻮﻌﺴﻟﺍﺔﻴﺑﺮﻌﻟﺍﺔﻜﻠﻤﻤﻟﺍ،ﺽﺎﻳﺮﻟﺍ،ﺔﻴﺒﻄﻟﺍﺩﻮﻌﺳﻚﻠﻤﻟﺍﺔﻨﻳﺪﻣ
ﺪﻨﻋﺽﺍﺮﻋﻷﺍﻭ،ﺲﻨﺠﻟﺍﻭ،ﺮﻤﻌﻟﺎﺑﻖﻠﻌﺘﻳﺎﻤﻴﻓﻡ٢١٠٢ﺮﺒﻤﺴﻳﺩﻭﻡ٣٠٠٢ﺮﻳﺎﻨﻳ
،ﺓﺭﺍﺮﻤﻟﺍﻝﺎﺼﺌﺘﺳﺍﺖﻴﻗﻮﺗﻭ،ﺔﻴﻋﺎﻌﺸﻟﺍﺭﻮﺼﻟﺍﻭ،ﺔﻳﺮﺒﺨﻤﻟﺍﺞﺋﺎﺘﻨﻟﺍﻭ،ﺭﻮﻀﺤﻟﺍ
،ﺔﺣﻮﺘﻔﻤﻟﺍﺔﺣﺍﺮﺠﻟﺍﻰﻟﺇﻞﻳﻮﺤﺘﻟﺍﻭ،ﺔﻴﻠﻤﻌﻟﺍﺀﺎﻨﺛﺃﻒﻳﺰﻨﻟﺍﻭ،ﺔﻳﻭﺍﺮﻔﺼﻟﺍﺕﺎﺑﺎﺻﻹﺍﻭ
ﺔﻄﺒﺗﺮﻤﻟﺍﺙﺩﺍﻮﺤﻟﺍﺭﺍﺮﻜﺗﻭ،ﻰﻔﺸﺘﺴﻤﻟﺎﺑﺔﻣﺎﻗﻹﺍﺓﺪﻣﻭ،ﻦﻴﺣﺍﺮﺠﻟﺍﻭ،ﺔﻴﻠﻤﻌﻟﺍﺓﺪﻣﻭ
.ﺕﺎﻴﻓﻮﻟﺍﻝﺪﻌﻣﻭ،ﺓﺭﺍﺮﻤﻟﺍﻰﺼﺤﺑ
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ﺔﺤﺟﺎﻧﺔﻴﻈﻔﺤﺗﺔﺠﻟﺎﻌﻣﺪﻌﺑﺍﻮﺟﺮﺧﺪﻘﻓ(٩١١¼ﺩﺪﻌﻟﺍ)ﻰﺿﺮﻤﻟﺍﺔﻴﻘﺑﺎﻣﺃ.ﺎﻀﻳﺮﻣ
ﺓﺭﺍﺮﻤﻟﺍﺖﻠﺻﺆﺘﺳﺍ.ﺎﻋﻮﺒﺳﺃ٢١-٦ﺪﻌﺑﺎﻘﺣﻻﺓﺭﺍﺮﻤﻟﺍﻝﺎﺼﺌﺘﺳﺍﻥﻮﻜﻳﻥﺃﻰﻠﻋ
ﺖﻧﺎﻛﻭ.ﺔﺣﻮﺘﻔﻤﻟﺍﺔﺣﺍﺮﺠﻟﺍﻰﻟﺇﻢﻬﻨﻣﻦﻴﻨﺛﺍﻲﺘﻴﻠﻤﻋﺖﻟﻮﺤﺗﻭ,ﺎﻀﻳﺮﻣ٣٨ـﻟﺎﻘﺣﻻ
ﺙﺩﺍﻮﺤﻟﺍﺭﺍﺮﻜﺗﻥﺎﻛﺎﻤﻨﻴﺑ،ﺮﻜﺒﻤﻟﺍﺓﺭﺍﺮﻤﻟﺍﻝﺎﺼﺌﺘﺳﺍﺪﻨﻋﺮﻴﺜﻜﺑﺮﺼﻗﺃﺔﻣﺎﻗﻹﺍﺓﺪﻣ
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Abstract
Objectives: To study the safety of early cholecystectomy
(EC) during the index admission following acute mild
gallstone pancreatitis, focusing on conversion rate, biliary
injuries, length of hospital stay and recurrent gallstone
related events.
Methods: Medical records of all patients who were
admitted with a diagnosis of acute mild gallstone
pancreatitis at King Saud Medical City, Riyadh,
Kingdom of Saudi Arabia between January 2003 and
December 2012 were studied retrospectively and reviewed
in relation to age, gender, presenting symptoms, labora-
tory findings, imaging studies, timing of cholecystectomy,
biliary injury, intraoperative bleeding, conversion to open
surgery, duration of surgery, operating surgeons, hospital
stay, recurrent gallstone related events and mortality.
Results: Out of 386 patients admitted with acute mild
gallstone pancreatitis, 267 patients underwent EC which
was successfully performed in 256 cases. Conversion to
open cholecystectomy was needed in 11 cases. The rest of
the patients (n ¼ 119) were discharged after successful
conservative treatment for interval cholecystectomy (IC)
after 6e12 weeks. IC was performed on 83 patients, two
were converted to open cholecystectomy. Hospital stay
was significantly shorter in the EC (P < 0.0001) while the
Cholecystectomy in mild gallstone pancreatitis 323recurrent gallstone related events were significantly
higher in IC (P < 0.0001). There was no significant dif-
ference in conversion rate (P ¼ 0.567), and biliary com-
plications (P ¼ 0.663).
Conclusion: EC following acute mild gallstone pancrea-
titis was found to be a safe procedure when performed
during the index admission. There was no significant in-
crease in conversion rate or bile duct injuries. In fact, EC
resulted in significant reduction in the hospital stay as
well as in the recurrent gallstone related events.
Keywords: Early cholecystectomy; Gallstone pancreatitis;
Interval cholecystectomy
 2014 Taibah University.
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Gallstones and biliary sludge accounted for 30e55% of
acute pancreatitis in the West,1 whereas in Saudi Arabia the
incidence of all cases of pancreatitis amounts to 68.5%.2
The risk of subsequent attacks for patients recovering from
the first attack of acute gallstone pancreatitis is 30-fold
higher than general population.3 Further attacks can be
prevented by cholecystectomy and bile duct stones clearance
once the acute stage of the disease has settled. However the
optimal timing of cholecystectomy after mild gallstone
pancreatitis remains unclear. This retrospective study was
conducted to follow up these patients who underwent early
cholecystectomy (EC) during the index admission and
interval cholecystectomy (IC) after discharge of patients
with acute mild gallstone pancreatitis over the previous 10
years. The study focuses on operation time, conversion rate,
complications of the procedure, length of hospital stay and
recurrent gallstone related events.
Materials and Methods
In this retrospective study, the medical records of patients
who were admitted with a diagnosis of acute gallstone
pancreatitis at King SaudMedical City, Riyadh, Kingdom of
Saudi Arabia between January 2003 and December 2012
were retrieved. The diagnosis of mild acute gallstone
pancreatitis was based on the presence of upper abdominal
pain, a serum amylase level of >500 U/l (25e115 U/l), <3
Ranson’s score4,5 and the presence of gallstones on the trans-
abdominal ultrasonography. Only patients who presented to
the emergency department (ED) within 72 h from the onset
of symptoms and diagnosed with acute mild gallstone
pancreatitis were analyzed and included in this study. Pa-
tients with severe pancreatitis and those who had undergone
endoscopic retrograde cholangiopancreatography (ERCP)
with or without endoscopic sphincterotomy (ES) as the sole
treatment were excluded from the study. The medical records
were reviewed for age, gender, presenting symptoms, labo-
ratory findings, imaging studies, course, ERCP findings, time
between resolution of acute pancreatitis and cholecystec-
tomy, surgical intervention, intraoperative findings, biliary
injury, intraoperative bleeding, conversion to open surgery,duration of operation, experience of operating surgeons,
length of hospital stay, outpatient follow up, recurrent gall-
stone related events and mortality. The initial management
included nil orally, fluids and electrolytes replacement,
analgesia, oxygen administration and Nasogastric intuba-
tion if necessary. Oral feeding was introduced on clinical
improvement and decline in serum amylase. The timing of
the cholecystectomy was based on the clinical practice of the
admitting surgical teams.
Based on their medical record, patients were grouped
into those who received EC during the index admission and
those who received conservative treatment until clinical
improvement and discharged for IC in 6e12 weeks’ time.
ERCP þ ES has been performed during the first 48e72 h of
admission in patients who persist to have high LFT, biliary
dilatation or common bile duct (CBD) stones in the imaging
or evidence of cholangitis. Intraoperative cholangiogram
(IOC) was not performed on any patient in this series. Pa-
tients who were discharged for IC, were re-admitted at
the appointed time. After discharge from the hospital all
patients who underwent EC and IC were followed up in the
outpatient department (OPD) with an average of 2e4
OPD visits over 3e6 months and were discharged from the
OPD if they remained completely asymptomatic. We defined
EC as cholecystectomy during the initial hospitalization
for the acute mild gallstone pancreatitis. IC was defined as
cholecystectomy during a planned new hospitalization after
initial conservative treatment of acute mild gallstone
pancreatitis.
Ethical approval was obtained from the hospital research
committee before commencement of this study. Statistical
analysis was performed using Statistical Package for the
Social Sciences (SPSS) version 19 software (SPSS Inc., Chi-
cago, IL, USA). Data for dichotomous variables are
expressed as percentages and were compared by a c2 test or
Fisher’s exact test. We also used Student t-test for indepen-
dent groups to compare between the two groups EC and IC
with respect to measurable variables (i.e. Hospital stay,
Operative time and Age of patients). Statistical significance
will be achieved if P-value is less than 0.05.Results
During the study period, 416 patients were admitted with
a diagnosis of acute gallstone pancreatitis. Twenty one pa-
tients had severe acute pancreatitis and 9 patients underwent
ERCP ES as the sole treatment, all of whom were excluded
from the study. The remaining 386 patients were acute mild
gallstone pancreatitis. Their mean age was 45  9.4 years
(range 18e71 years). Two hundred and sixty seven patients
were submitted to EC during the index admission, eleven of
whom were converted to open cholecystectomy due to
difficult dissection and unclear anatomy. Three patients were
re-admitted with gallstone related events, 5, 10, 16 months
after cholecystectomy (Table 1). One hundred and nineteen
patients who were successfully treated conservatively were
discharged for IC after 6e12 weeks. Fifteen patients did
not report for re-admission at the appointed time and were
lost to follow up. They were not included in data analysis.
Twenty one patients were re-admitted before the appointed
time, with gallstone related events (cholangitis ¼ 2,
Table 1: Comparison of gallstone related events in patients who
underwent EC and IC for acute mild gallstone pancreatitis.
EC (n ¼ 119) IC (n ¼ 267) P-value
Gallstone related
events (n)
21 (17.65%) 3 (1.12%) P < 0.0001a
a By Chi-square test.
H.H. Al-Qahtani324obstructive jaundice ¼ 7, acute cholecystitis ¼ 2, acute
pancreatitis ¼ 9). They all underwent successful LC during
the re-admission time. Eighty three patients were re-admitted
and underwent IC, three of whom were converted to open
cholecystectomy due to difficult dissection and unclear
anatomy (Figure 1).Figure 1: Flowchart showingThe conversion rate was 4.1% and 3.6% in patients who
underwent EC and IC respectively. In patients who under-
went EC, there were three cystic duct bile leakage, which
were managed by endoscopic temporary common bile duct
stenting. In patients who underwent IC, there was one
complete transection of common hepatic duct which was
treated by hepaticojejunostomy during the index surgery.
Intraoperative bleeding from the operative site was docu-
mented in 32 and 4 patients who underwent EC and IC
respectively. However, no patient needed blood transfusion
or conversion to open surgery to control the bleeding
(Figure 2). The length of surgery in patients who underwent
EC was 65.1  1.9 min (range 45e72 min) while it was
60.5  2.1 min (range 51e72) in patients who underwent
IC. However, in patients who underwent conversion
to open cholecystectomy, the operation time wasthe patients distribution.
4.1
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Figure 2: Comparison of patients who underwent EC and IC for
acute mild gallstone pancreatitis.
Table 2: Characteristics and comparison of patients who un-
derwent EC and IC for acute mild gallstone pancreatitis.
EC (n ¼ 267) IC (n ¼ 83) P-value
Gender
Male 75 (28%) 27 (32.5%) 0.437a
Female 192 (72%) 56 (67.5%)
Age 43.2  9.8 44.1  8.8 0.455c
Operative time (min) 65.1  1.9 60.5  2.1 0.534c
Conversion rate 11 (4.1%) 3 (3.6%) 0.567b
Intraoperative bleeding 32 (12.0%) 4 (4.8%) 0.061a
Biliary complications 3 (1.12%) 1 (1.2%) 0.663b
Hospital stay (day) 5.4  1.2 10.4  1.5 P < 0.0001c
a By Chi-square test.
b By Fisher’s exact test.
c By Student t-test for independent groups.
Cholecystectomy in mild gallstone pancreatitis 325155.7  2.5 min (range 150e162 min) with much difficulty in
dissection and identification of anatomy in Calot’s triangle.
The length of hospital stay was 5.4  1.2 days for patients
who underwent EC, and 10.4  1.5 days for patients who
underwent IC (Figure 3) (Table 2). All patients who
underwent EC or IC were operated on or supervised by
consultant surgeons with almost similar experience in LC.
Sixteen consultant surgeons were involved in the
management of the included patients in this study. No
mortality has been reported in this series. Ninety three out
of the total patients (n ¼ 386) underwent ERCP þ ES
within 72 h from admission time. One group was submitted
to LC during the index admission (n ¼ 76), the other group
(n ¼ 17) was discharged for DLC. Neither group presented
with gallstone related events.Discussion
It is generally agreed that the transient or persistent
obstruction of the ampulla of Vater by biliary calculi is the
instigating factor for acute gallstone pancreatitis. Although
the clinical course of acute gallstone pancreatitis is often self-
limited, it can be associated with significant morbidity and
even mortality (up to 9%).6 Therefore, the management of
acute gallstone pancreatitis includes timely gallbladder
surgery as well as evaluation and clearance of CBD. After
severe pancreatitis, it is advisable to delay cholecystectomy0
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Figure 3: Comparison of patients who underwent EC and IC for
acute mild gallstone pancreatitis.until the local and systemic complications have resolved.7
However, in mild gallstone pancreatitis the optimal time of
cholecystectomy is still controversial. Cholecystectomy
during the index admission, as soon as the patient has
recovered from the attack of acute gallstone pancreatitis,
has been recommended by the International Association
of Pancreatology,8 whereas the British Society of
Gastroenterology9 and American Gastroenterology
Association10 recommend cholecystectomy within 2e4
weeks after discharge. This lack of consensus has also been
reflected in several reports from different countries.11e16
There is no unanimity among our institute surgeons about
the appropriate timing of cholecystectomy. Most of them
follow the policy of EC during the index admission, while
others discharge the patient for interval IC after 6 weeks.
Proponents of IC believe that acute pancreatitis induces
edema and more difficult dissection in patients who under-
went cholecystectomy during the index admission. Thus, it
potentially leads to more conversion to open surgery and
more surgical complications such as bile ducts injuries. In a
recent study, Sinha17 concluded that the difficulty in
dissection of Calot’s triangle is more frequent in IC than
EC during the index admission (42% vs 12%, P < 0.001).
In our study, the incidence of biliary complications and
conversion to open surgery were higher in EC than IC, but
the incidence did not reach to statistical significance
(P ¼ 0.0663 and P ¼ 0.567 respectively). On the other
hand, surgeons who advocate EC during the index
admission argue that the patients would be exposed to the
risk of severe and potentially fatal recurrent acute gallstone
pancreatitis.18 The policy of EC results in significant
reduction in the total length of hospital stay, expenses for
medications and hospital costs.12,19,20 This is because EC
provides the opportunity for complete treatment during
one admission, whereas IC requires two admissions, one
for initial conservative treatment of acute pancreatitis and
another admission for IC. In this study, the length of
hospital stay for EC was significantly less (5.4  1.2 vs
10.4  1.5) when compared to patients who underwent IC
(P < 0.0001). The operative time was almost the same in
patients who underwent EC and IC. Significant
intraoperative bleeding was observed in patients who
underwent EC when compared to IC. However, it did not
lead to conversion to open surgery in any patient. The
H.H. Al-Qahtani326major disadvantage of IC observed in this study is that
patients are lost to come back for IC, with the risk of
developing gallstone related events later. In this study, 15
patients did not report for IC and were lost to follow up.
By adopting a policy of EC, the risk of losing such patients
at risk of gallstone related events can be averted. Several
recent studies concluded that interval cholecystectomy
carries a substantial risk of recurrent bilio-pancreatic
events after discharge and before IC after mild gallstone
pancreatitis.21e23 This risk is high even when the IC takes
place within 2 weeks after discharge from the acute
pancreatitis.21,24 In the present study, a significant number
of patients (n ¼ 21) were re-admitted with bilio-pancreatic
events before IC, most of them with pancreatitis (n ¼ 10);
however, no single case of severe pancreatitis was recorded.
Although EC during the index admission reduces the re-
admission with bilio-pancreatic events, this study shows a
small risk of such events after cholecystectomy (n¼ 3). These
events are most likely related to retained CBD stones or
newly formed bile duct stones in patients who present with
such events a month or even years after cholecystectomy.25Conclusion
In conclusion, EC for patients with acute mild gallstone
pancreatitis was found to be a safe procedure when per-
formed during the index admission. There was no significant
increase in conversion rate or bile duct injuries. It also
resulted in significant reduction in the length of hospital stay
as well as in the recurrent bilio-pancreatic gallstone related
events.Conflict of interest
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